PORSE 11.% . We ! o

FIRST QUARTER
GROUNDWATER MONITORING REPORT

Mccall Oil & Chemical Corporation
and
Great Western Chemical Company
NW Front Avenue Properties
Portland, Oregon

Prepared for

McCall Oil & Chemical Corporation
and
Great Wmtem Chemical Company

October 21, 1994

Prepared by
EMCON Northwest, Inc.

15055 SW Sequoia Parkway, Suite 140
Portland, Oregon 97224

Project 0235-007.09

; . SEPASF

iIIIIIIlllll!lll!}IIlINIIIllNIIIIH\IHlI\ 3

1372301




CONTENTS

DFTABLES AND ILLUSTRATIONS iv

1-1

1-1

1-1

‘ 1-2

2 FIELD PROCEDURES ' 21

2.1 Well Drilling and Soil Sampling 2-1

2.2 Monitoring Well Construction 2-2

itori pmegt 2-2

2-2

2-3

2-3

2-3

3 ENVIRONMENTAL SETTING 31

3.1 Geology 3-1

3.2 Hydrogeology 3-1

4 SOIL AND GROUNDWATER ANALYSIS 41

4.1 Soil 4-1

4.2 Groundwater 4-1

4.3 Data Validation 4-2

4.4 Evaluation of Groundwater VOC Detections N 4-2
LIMITATIONS
REFERENCES

APPENDIX A BORING LOGS AND WELL CONSTRUCTION
DIAGRAM
P/GRE/ADDIN-R.020-94/SB:2 Rev. 0, 10/21/94

0235-007.09/04 i




CONTENTS (Continued)

CHAIN-OF-CUSTODY DOCUMENTATION AND
LABORATORY REPORTS

APPENDIX C FIELD SAMPLING DATA SHEETS

APPENDIX D A TEST DATA AND CALCULATIONS

P/GRE/ADDIN-R.020-94/SB:2 Rev. 0, 10/21/94
0235-007.09/04 iii




TABLES AND ILLUSTRATIONS

Figures

1  Site Location Map

2  Site Map

3 Estimated Potentiometric Map+

P/GRE/ADDIN-R.020-94/SB:2
0235-007.09/04

Following Text

Following Text

Rev. 0, 102194



SUMMARY

The site is underlain by dredge spoils, up to 22 feet thick, which consist of
poorlygmdedsandsmthsomsﬂt The dredge spoils are immediately
. finer gramed fluvial-lacustrine sediments comprised of s:lty clay.

The groundwater Bow direction in the shallow dredge spoils varies across the
site; conslstently towards the Willamette River.

Groundwater beneath the site is not used for drinking water. Groundwater
discharges to the Willamette River.

The results of soil and ggoupdivater sampling indicate that petroleum
hydrocarbons are not impactigg grotfidwater at the site. An unspecified heavier
petroleum hydrocarbon was™ detécted in one shallow soil sample at a
concentration that does not represent a threat to groundwater, human health, or
the environment.

The monitoring well where the VOC were detected is over 800 feet from the
Willamette River. TheooncentmtlonsofVOCdetectedarelessthantheslate
of Oregon freshwater acute or chronic water quality criteriagandsVE)
concentrations detected would not have an adverse effect on
River.

The VOC detected are not representative of operations at the ficitity. Great
Western Chemical Corporation (GWCC), which operates in the area where the
VOC were detected, formulates numerous compounds, many of which are
handled in much greater volumes than those detected. If a release had occurred
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from GWCC, these other compounds, which are handled in greater volumes and
more frequently, should have been detected in groundwater samples. They were
not.

Recpimiigndations

Jand the groundwater sampling program during the next three quarters of
wasSCssment to include sampling for chlorinated VOC in the other three
groundwater monitoring wells being sampled.
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1 INTRODUCTION

McCall Oil and Great Western Chemical Company (McCall/GWCC) contracted with
EMCON Northwest, Inc (EMCON), to complete a Preliminary Assessment (PA) report
for their properties jp Portland, Oregon (see Figure 1). The PA was submitted to the

'mentalQuahty(DEQ)onApnls 1994. The PA
iformation from employee interviews, a review of file
et of potentially impacted media, and information obtained

After reviewing the PA, the DEQ requested in its letter dated June 7, 1994, that
additional groundwater assessment work be done on the site to assess the potential for
groundwater discharge to impact the Willamette River. A groundwater assessment
workplan (workplan) was submitted to fi¢8DEQ on August 2, 1994. Approval of the
workplan was received from the DEQ .2 letter dated August 9, 1994. Modifications
to the workplan agreed to in telephdne cofiyersations between EMCON and DEQ’s.
project manager are summarized in EN S letter dated August 31, 1994. This report
describes the results of the first quarter of groundwater assessment, as described in the
workplan. This report should be reviewed in conjunction with the PA report, workplan,
and previously referenced correspondence.

1.2 Background

In September 1993, the DEQ requested that MCCAIl/GWCC conduct a preliminary
assessment of its marine oil terminal and chemical distribution facilities in northwest
Portland, as part of the DEQ’s ongoing investigation of petroleum product releases in the
Willbridge industrial area of northwest Portland. Area-wide groundwaterlmpacts
resulting from operations at several bulk petroleum terminals and other 1agust

in Portland have been documented in previous reports (Hart Crowser, 1993
1993a,b). .
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1.3 Scope of Work

The scope of work for the additional groundwater assessment completed in September
1994 by EMCON consisted of:

rifting and installing three monitoring wells

® Analyzing all groundwater samples for TPH and BTEX (benzene, toluene, ethyl
benzene, and xylene)

'f ° Analyzingagromdwatasampmonemo:ﬁtoringwellforvolaﬁleorganic

compounds (VOCs)
;' * Performing hydraulic tests of irée new wells
¢ Evaluating analytical results and aquifer test resuits

¢ Preparing this report

P/GRE/ADDIN-R.020-94/SB:2 Rev. 0, 10/21/94
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2 FIELD PROCEDURES

Vel Drilling and Soil Sampling

In September 1994, three borings (EX-1, EX-2, and EX-3) were drilled (see Figure 2)
to further evaluate groundwater and soil conditions on the site. Monitoring wells were

completed at depths ranging from 25.0 to 26.0 feet below ground surface (bgs) in the
uppermost water-beagihg ziine. A geologic log and well construction diagram for each
boring is included in{AppéHdix A.

ionsj¥inc. ,6f Tualatin, Oregon, a state-licensed well driller, drilled each
wdlbonngusmganlo-mch(outs:dedmneter)hollowstemauga The upper 5 feet of
each boring were advanced by hand to minimize the potential of damaging a utility not
identified by the utility locators. During drilling, soil samples were collected
eonunuously,umngspht-spoon samph's'l‘hehthology of each sample was described

Soil samples were collected from eagh boriig at 5 feet bgs and at 1 foot above the
groundwater table and analyzed for 1PH By Columbia Analytical Services (CAS) in
Kelso, Washington. Details on sample intervals are included in the geologic logs
(Appendix A) and in Table 1. Soil samples collected for chemical analysis were placed
in clean, laboratory-supplied jars, stored in an iced cooler, andsluppedtoCASwuh
chain-of-custody documentation. Copies of the chag-of-ct
included in Appendix B. -

Part of each soil sample was also collected for head sgage analysis in the field, using a
flame ionization detector (FID). Headspace samples were placed in clean jars and
covered with aluminum foil; the lid was then screwed down. After temperature of the
sample was allowed to stabilize at approximately room temperature, thehdwasremoved
a small hole was punched through the foil, the FID sensor was insegtedy-and.

reading was recorded. FID data are shown on the boring logs in Appe
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2.2 Monitoring Well Construction

Each monitoring wells was constructed of 2-inch-diameter, flush-threaded schedule 40
polyvmyl chloride (PVC) well casing and 10 feet of 0.010-inch machine-slotted screen.
jeree: wasplaeedtomtexsectthegmundwatertableobserveddunngdnlhng

intéival to reduce the concentration of suspended sediment in water entering the
: teeh surged the wells during placement of the sand pack, before placing the
ettonitE seal, to ensure stabilization of the sand pack and also to facilitate well
development. Bentonite chips were placed in the borehole above the sand pack to form
a seal, and a concrete surface seal with flush-mount steel security casings was installed.
Well construction details are given in Table 2 and on the boring logs (Appendix A).

Each momtormg well"Was dev

and purging with a penshluc pump eqmpped with new PVC tubing. Development was
discontinued when the field parameters (pH, specific conductance, and temperature) was
stable and the purge water was relatively clear. A minimum of 15 well volumes were
removed from each well. Well-developnié:

2.4  Groundwater Sampling

Groundwatersampluwetecolleaedfmmfommomtonngwells(EX-l -2, -3, and -4)
on September 8, 1994 (Figure 2). Atlast3wellvolumawerepurgedfromeachwell
with a peristaltic pump prior to sample collection. IhepH,spec:ﬁcoonductance,and
temperature of the purge water was measured after eagi Wen, volumewasremoved to
check for stabilization of water quality parameters. Wg

are summarized in Table 4.

Once field parameters stabilized, a groundwater sample was collected from each well
using a disposable polyethylene bailer. Disposable bottom-emptying devices were used
toﬁllthevolauleorgamcanalyte(VOA)vxals Groundwamsampleswereplaoed
directly into laboratory-supplied glass jars and VOA vials and stored jp.an.ice

until delivered to the lab, with chain-of-custody documentation. Copiés of the ¢hai
custody documentation and field sample data sheets are given in Appendiges
respectively.
Groundwater samples were submitted to CAS for analysis of TPH (USEPA Method

8015M) and BTEX (USEPA Method 8020). Duplicate samples for VOC analysis by
USEPA Method 8240 were collected from EX-1, in addition to the TPH and BTEX
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samples. Groundwater quality-control samples were collected from EX-1 and from
EX-2, blind-labeled, and submitted to CAS with the others.

25 Permeabillty Testing

Ge conducted in EX-1, -2, and -3 to estimate the hydraulic properties of the
3 fore the tests, ﬂledepﬂl-b-wawtandthetotaldepﬂlofmhwellwere

the data.

n..specified well installation techniques, and the nature of the
e, the height of water standing in the wells was low, ranging

uppermost water-beagiag zgs

from603feett08 @ fect” This precluded use of a 10-foot slug and a S-foot slug was
used. Additionally, cdhe water table intersected the screened interval in every well,
falling- head tests v ed (the effect recorded would have been that of the

sand pack, not of the native formanon)

Rising-head tests were performed on each well by lowering the slug into the well with
new, clmnpolymrope,aﬂowmgﬂ\e er in the well to return to a static level, then
removmg the slug simultaneously “‘r ing the datalogger. Slug tests were

2.6 Decontamination

All nondisposable sampling and slug test equipment was decontaminated between each
sample location by the following procedure: dilutesgonl sphanc detergent wash,
distilled-water rinse; dilute methanol rinse; second distiligd-wate

in sequence. All downhole drilling equipment was decgntz taminated by high-pressure hot

Soil cuttings and development water were placed into steel drums, which were labeled
and left on site, pending laboratory analysis.

2.7 Surveying

Westlake Consultants, Inc., of Portland. The wells and staff gauge were Tocate
to the State Plane Coordinate System. The ground surface and top of casing elevations
were surveyed relative to mean sea level (MSL).
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3 ENVIRONMENTAL SETTING

The site is underlain by dredge spoils, predominantly poorly graded sands with varying

amounts of silt. mdtedgeq)odsamrdanvelyhomogmm,wnﬂlsomemtandclay

e original surface of lake bottom sediments, marsh silts, and silty

: Juring the on-site drilling revealed the dredge spoils to be

approximately 22 feef thigk] with native interbedded silts and sands to about 25.5 feet.

i Site%has shown that this layer is underlain by an appronmamly
5-foot-thick layer of-4l¢ ant*el:

3.2 Hydrogeology

Groundwater elevations ranged from 13.7get MSL to 20.73 feet MSL on September 29,
1994 (Figure 3). The direction of ghallbw groundwater flow beneath the site in

ast, depending on proximity to the
Willamette River. The inland gradiesit-was£582 foot per foot (ft/ft) which steepened to
a low of 0.11 ﬁ/ftandah:ghof033ﬁlftasltnwedﬂ1envetsedge The river,
reflecting low tide, was 0.98 feet below sea level.

Slug test data were analyzed by Hvorslev and Scimidis;
Woodward-Clyde (1977, pp. 94-97), and by the Bojwer 2

Slug tests in two of the three wells tested were judged’
rapidity of recovery. Both EX-1 and EX-3 were screened in a poorly graded sand or
silty sand (SP-SM), and 100 percent recovery was achieved in less than 1 minute,
mdlcatmgahonmntalconductmtyofgxmwrﬂxanl()’cm/sec the typical rang

clean sand (Freeze and Cherry, 1979). The quick is though RS solely
the sand pack installed around the well screen. :
EX-2 was screened through a zone of interbedded SP-SM and silt, so theifecovery was

a little slower, and more amenable to slug test analyses. Bouwer and Rice analysis
resulted in a horizontal conductivity of 2.6 x 10* cm/sec when calculated with the
assumption that the well was fully penetrating the aquifer, and a Hvorslev analysis
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resulted in a horizontal conductivity of 3.3 x 10* cm/sec, which are both reasonable
conductivities for a silty sand (Freeze and Cherry, 1979).

Esnnmedgmundwatervelocnmbmﬂlthemevarybasedonhmology Velocities in

B Sand range from 2.8 ft/day inland to 47 ft/day nearer the river, assuming a
D.2 and a horizontal conductivity of 102 cm/sec. Velocities in the
git and sand, like that in EX-2 near the river’s edge, range from 0.69 ft/day

/@2y, assuming a porosity of 0.35, maximum and minimum horizontal
ndgetivities asalc\ﬂatedforEXQ and a gradient of 0.33 ft/ft calculated for the river
edgepronmaltoEX—Z

P/GRE/ADDIN-R.020-94/SB:2 Rev. 0, 10/21/94
0235-007.09/04 3-2




4 SOIL AND GROUNDWATER ANALYSIS

Analytical results for soil samples collected during the well drilling are presented in
Table 5. Copluoftheongmallabommryreportsandchmn-of-mstodymcordsarem
Appendix B. —

fed at 5 feet bgs in each boring were analyzed for TPH by

20/4QISM.  EX-1 and EX-2 had TPH concentrations of
321 milligrams per kilograni¥¢mg/kg) and 55 mg/kg, respectively, in the C,, to C,, range
(unspeclﬁedhavypeuolmm) The laboratory reports that the chromatogram for these
samples showed a bump without a distinct peak that may be within the range of several
commercially available hydraulic oils. No TPH concentrations were detected in EX-3.

TPH was not detected in deeper soil

sarfifles collected 1 foot above the water table, or
at approximately 15 to 16 feet bgs. A

4.2 Groundwater

Groundwater samples collected from four monitoring wells were analyzed for TPH
(USEPA Method 3510/8015M), BTEX (USEPA Methog:50304
collected from EX-1 was analyzed for VOCs (USEP& Meth
analyses performed on samples from the other wells. §ATialytical results are shown in
Table 6. Copies of the original laboratory reports ai
, fix B.

TPH was not detected in groundwater samples, except for the sample from EX-1, which
had a TPH concentration of 266 pg/L in the Cy to Cy, range, slightly above the method
reporting limit. The laboratory reported that the chromatogram for the $amgile résembled
that described earlier in Section 4.1 (i.e., it is in the hydraulic oil range)i BTEX was
not detected in any groundwater sample.

Two samples from EX-1 were analyzed for VOC using USEPA Method 8240 Four
compounds were detected. 1,1-Dichloroethene (DCE) was detected at 7 ug/L 2 pg/L
higher than the method reporting limit. 1,1,1-Trichloroethane (TCA) was detected at
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180 pg/L in one sample and at 170 ug/L in the other. Trichloroethene (TCE) was
detected in one sample at 160 ug/L and at 150 ug/L in the other. Tetrachloroethene
(PCE) was detected at 650 xg/L in one sample and at 620 ug/L in the other. The PCE
results were from a sample that was diluted five times.

Validation

labomtorypromool andlabomtorqulltyass\nanoeandthtyoontrol The data
presented in this report were judged acceptable for use. A data validation memo is
included in Appendix B.

The site is located igthe Willamette Greenway and is zoned for heavy industrial use.
Adjacmtpropauaatealsomnedforhuvymdumﬂuse. Land use is not expected to
change for the foreseeable future.

Recent groundwater monitoring in the shallow water-bearing zone at the site has detected
1,1-dichloroethene(1,1-DCE), 1,1, 1-trichigroethar (l,l,l-TCA),triehlomeﬂlene(TCE),
650 pg/L, rapecuvely The co ALION; ofTCEandPCEexceedtharUSEPA—
established maximum contaminant oS ug/l. (USEPA, 1994) (see Table 7).
However, gmundwawrﬂntﬂowsbmﬂtthemeunotusedfordowmpmpomand
is not expected to be used for domestic purposes in the future. The geologic and

hydrogwlogwewdmcemd:mﬂmtﬂwmgmumpamwgmundmterbmwhmeme

varies from the northwest to the northeast. Groundwierdi ges to the Willamette
River. Since the site borders the river, there is no oppd for downgradient use of
groundwater for domestic purposes. .

The concentrations detected in groundwater are less than the state of Oregon freshwater

acute or chronic water quality criteria (DEQ, 1994) (see Table 7 ). These criteria reflect
meht&ctmuﬁcmfornuumregamgadvuseeﬂ’ecmofchemmkmmrfacewater
to aquatic life, wildlife, and vegetation. Also, although groundwater beneath i
discharges to the Willamette River, the volume of water that enters thé'Tivér 15 expecte
to be a small fraction of the volume of water that flows past the site and ¢@ncentrations
of these chemicals, if present in groundwater discharging to the ri¥e

substantially reduced.

In addition, it should be noted that the four VOC compounds detected, while handled by
GWCC, represent a much smaller amount than other chemicals handled in the area of
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monitoring well EX-1. GWCC on a routine basis formulates toluene, xylenes, acetone,

2-butanone (MEK), and 4-methyl-2-pentanone (MIBK). These compounds were not

detected in the samples analyzed. Because the handling of chlorinated VOC by GWCC

is much rarer than the previously listed compounds, these should have been detected with

hlaginated VOC if a release had occurred. The fact that they were not suggests that
SE detected may be form another source or predate GWCC operations.

& ¥ an upgradient source of VOC is present, EMCON reviewed data from

roeoifducted at the upgradient Chevron Willbridge Asphalt Refinery. The data
reviewed is summarized in the report Environmental Site Assessment Report, Chevron
Willbridge Asphalt Refinery, 5501 NW Front Avenue, Portland, Oregon, dated
November 4, 1993, prepared for Chevron USA Products Company by SEACOR. This

data is of limited valt§i§fiit#hat chlorinated VOC was not analyzed for during the Chevron
assessment. TPH agd BTEX concentrations were generally low at the downgradient
Chevron property with the exception of benzene exceeding its MCL in one sample.
Benzene was not det the samples from the McCall/GWCC site.
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LIMITATIONS

'l‘hxsreponlssolclyfortheusemdmformauonofomchentunl&
. Any reliance on this report by a third party is at such party’s sole

Opinions and recommendations contained in this report apply to conditions existing
whmservwesweteperformedandaremwndedonlyforthechent,pmposw
locations, time framegmagd project parameters indicated. We are not responsible for
the impacts of anyighanges in environmental standards, practices, or regulations
subsequent to pe: .’ of services. We do not warrant the accuracy of
information supplied $y @thers, nor the use of segregated portions of this report.

The purpose of a geologic/hydrogeologic study is to reasonably characterize existing
site conditions based on the geology/hydrogeology of the area. In performing such a
study, it is understood that a balance must be struck between a reasonable inquiry into
the site conditions and an exhaustive analysis of each conceivable environmental
characteristic. The following paragragiis discuss the assumptions and parameters
under which such an opinion is rendereg. §

Nomvesngauonlsthoroughmough e o-w_}.-' allgeologlc/hydrogeologcoondmons_
of interest at a given site. If conditions HaVe not been identified during the study,
such a finding should not therefore be construed as a guarantee of the absence of such
conditions at the site, but rather as the result of the services performed within the
scope, limitations, and cost of the work performed.

We are unable to report on or accurately predict- eyents , the
conditions after the described services are performed; wirsthe
caused by external forces. We assume no responsibil#
authorized to evaluate, or conditions not generally.4#&cogni
services were performed.

occurring namrally or

Geologic/hydrogeologic conditions may exist at the site that cannot be identified

solely by visual observation. Where subsurface exploramry work was performed, our
professional opinions are based in part on interpretation of dat discmehe
sampling locations that may not represent actual conditions at unsampled $cations.
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Table 1

McCall Oil/Great Western Chemical Company

Soil Sampling

Depth Collected
Sample (B bgs)
EX1-0994-01 5
EX10994-02 15.5
EX2-0994-01 5
EX2-0994-02 18
EX3-0994-01 5
EX3-0994-02 16.5

NOTE:
Samples analyzed for TPH by USEPA Method 8015 Modified.
i bgs = feet below ground surface.
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Table 2

McCall Oil/Great Wéstem Chemical Company
Monitoring Well Construction Details

Screen consists of 2-inch-diameter schedule 40 machine-slotted 0.010-inch PVC casing,
Riser consists of 2-inch-diameter schedule 40 blank PVC.
Sand pack consists of graded 20 x 40 washed silica sand.

£ bgs = foet below ground surfce.

Total Depth Screened Interval Sand Pack Interval | Bentonite Interval (s) | Concrete Seal ||
Boring (ft bgs) (ft bgs) (ft bgs) (ft bgs) (R bgs)
EX-1 25.0 9.0-240 240-70 250-240/70-15 1.5-0.0
EX-2 255 248-98 248-78 255-248/78-15 1.5-00
EX-3 26.0 245-95 245-175 260-245/15-15 15-00
NOTE:

P/GRE/SHZ/ADD-T.1.010-94/SB:1X
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Table 3

McCall Oil/Great Western Chemical Company

Waell-Development Details

Monitoring Gallons Pore Volumes Specific Temperature
Well Removed Removed pH Conductance (W)
EX-1 5 38 4.64 1540 20.2

10 1.7 4.49 1550 19.9
15 11.5 436 1620 203
20 154 4.36 1616 204
EX-2 5 5 6.67 751 17.9
10 10 6.77 708 17.7
15 15 6.73 716 17.6
20 20 6.77 722 18.3
EX-3 5 5 6.22 528 17.2
10 10 6.45 653 17.5
15 15 6.78 662 18.1
16 16 6.74 . 644 18.1
NOTE:
Specific conductance normalized to umhos/cm at 25° C.
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Table 4

McCall Qil/Great Wastern Chemical Company
Groundwater Sampling Field Parameters

Samples analyzed for TPH by USEPA Method 8015 Modified; for benzens, toluene, ethylbenzene, and total xylenes by
USEPA Mcthod 8020. Sample GWCC-0994-02 snalyzed for VOCs by USEPA Method 8240.

Specific conductance normalized to pmhos/cm at 25° C.

ft below TOC = feet below top of casing,

Monitoring Depth to Water pH Specific Temperature
Well Sample (ft below TOC) Conductance °C)
EX-1 GWCC-0994-02 1535 437 1437 19.6

GWCC-0994-03 - - - -
EX-2 GWCC-0994-04 18.56 6.86 673 17.7
EX-3 © GWCC-0994-05 17.96 6.85 602 16.5
GWCC-0994-06 - - - -
EX+4 GWCC-0994-01 16.86 6.6 484 18
NOTE:
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Table 5

McCall Oil/Great Western Chemical Company
Soil Analytical Results

Sample TPH (S015M)
Depth Mineral
Boring | Sample Name (ft) Gasoline | Spirits | Jet Fuel | Kerosene | Diesel Other
EX-1 | EX1-0994-01 5 ND ND ND ND ND 321
EX10994-02| 15.5 ND ND ND ND ND ND
EX-2 | EX2-0994-01 5 ND ND ND ND ND 55
EX2-0994-02 18 ND ND ND ND ND ND
EX-3 | EX3-0994-01 5 ND ND ND ND ND ND
EX3-0994-02| 165 ND ND ND ND ND - ND
NOTE: ’
All units expressed in milligramis per kilogram
i ——
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Table 6

McCall Qil/Great Western Chemical Company
Groundwater Analytical Results

P/GRE/GAR-T.02094/8B:1X
0235-007.0904

TPH (8015M) BTEX (8020) . VOC* (8240)
Mineral . | Total |[1,1-dichloro-| 1,1,1-Trichloro-| Trichloro- | Tetrachloro-
Well1D.| Sample Name | Gasoline | Spirits | Jet Fuel | Kerosene | Diesel Other | Benzene | Toluene | benzene | Xylenes ethene ethene cthene cthene
EX-1 |GWCC0994-02f ND ND ND ND ND ND ND ND ND 7 180 160 650"
Duplicate | GWCC-0994-03|  -* - - - - - - - - - 7 170 150 620"
EX-2 | GWCC-0994-04 ND ND ND ND ND ND ND ND ND ND - - - bovd
EX-3 |GWCC-0994-05{ ND ND ND ND ND ND ND ND ND ND - - - =
Duplicate |GWCC ND ND ND ND ND | ND ND ND ND ND - - - =
EX-4 |GWCC-0994-01 ND ND ND ND ND ND ND ND ND ND - - - -
NOTE:
¢ Quly the volatile organic compounds that were above the method reporting Limit are listed on this table.
" Result js from anelysis of a dituted sampla.
¢ Not aaalyzed.




Table 7

McCall Oil and Chemical Company
Comparison of Concentrations to
USEPA-Established MCLs and Water Quality Criteria

—

Concentration wQC
Detected On-Site MCL* Acute Chronic
(ug/L) (/L) (ug/l) (
650 5 5,280 840
7 7 11,600° NA
180 200 18,000% NA
160 5 45,000 21,900

P/GRE/SH6/ADD-T.010-94/SB:1X
0235-007.09/04




B > S R T,A‘-u:
L SR UL AR T

A

LR YA

NN T—

Base Map From: USGS 7.5' quads. PORTLAND and LINNTON, OREG. (1977, 1984)

N
T 0 2000 4000
e P ——
OREGON Scale in Feet
J
_ Figure 1
€mcon e

Northwest, Inc.

LOCATION MAP.

'




8ITE

WILLAMETTE RIVER

MoCALL OIL MARINE TERMINAL
(MAIN TANK FARM)

L

|
O : |
O\ £O AN O 2 g g 4 :

RO 00 2. == 50
\o O o a \ Q Opo O_O__o o] O O O LEGEND:
@ ‘O QQ O\ OOQ %%OC>OO°OOOO /|
0 iR
__% oneveon vea we. () 10 OOOCC))O 1O O O,,/ McCALL OIL/GREAT
= \ 390 uhada O Ll —_——— WESTERN CHEMICAL
4 QO BB e PLANT BOUNDARY
0 B0 A4 19, ) B0 4
Oy O \ g gy
B3 Ll S O e A WG—1 WILLAMETTE RIVER GAGE
@ Mw-5 EXISTING MONITORING WELL
® EX-1 XPA (EXTENDED PA) MONITORING WELL
o 28 R ' & MW-2/2X—4  XPA UPGRADIENT MONITORING WELL
SCALE IN FEET
DATE Z7/94 wi Figure 2

m Emccn g0y RJL{ McCALL OIL AND CHEMICAL CORPORATION
@ REVIS. | PORTLAND, OREGON
u Northwest, Inc. PROJECT NO. |

- SITE MAP

0235007.09

\.

G: \DWG\0234\003\05A-1 7/27/94 K PLOT 1=200




5 WL A MAE T LERVV-ER i

—veeye TSty - 9

\ | WG—1 B

CENTER
o e

RAILROAD SPUR

S NW. FRONT

—— — —— — — v— — — — — — — — —

I NOTE: R MCcCALL OIL/GREAT WESTERN
WATER LEVEL ELEVATION CHEMICAL PLANT BOUNDARY
AT WG—2 IS WITHIN 1 FOOT

OF ACTUAL ELEVATION. A WG-1 WILLAMETTE RVER GAGE
@ Mw-5 EXISTING MONITORING WELL
0 100 200

SCALE IN FEET Q- MW-2/EX—4  XPA UPGRADIENT MONITORING WELL

DATE 10/94 Figure 3

Emcon gp"‘gk-ﬂi- McCALL OIL AND CHEMICAL CORP.
Skl PORTLAND, OREGON
@ Northwest, Inc. PROVECT NO. | | ESTIMATED POTENTIOMETRIC SURFACE

0235007.09 SEPTEMBER 28, 1994

G: \DWG\0234\003\05F3 10-20-94 RJF PLOT 1=100




APPENDIX A

BORING LOGS AND WELL CONSTRUCTION DIAGRAM




( LOG OF EXPLORATORY BORING A
PROJECT NAME McCALL OIL/GREAT WESTERN CHEMICAL CO. BORING NO. EX- 1
LOCATION Portland, Oregon PAGE 10F 2
DRILLED BY GeoTech Explorations REFERENCE ELEV. *
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 25.00°
LOGGED BY Bill Ehorn DATE COMPLETED 9/6/94

SAMPLE | FID (ppm) BLOW LTHOLOGIC
NUMBER counTs § ] g E E g g g o g "
RECOVERY g54|8z(3 L E§ 8
{METHOD) | PERCENT
0-0.2 feet: ASPHALT. -
R — - _
1 275 - 1 el %0.2-3.0 feet: SILTY SAND (SM), medium brown,
(G) | 100% | _ 70-80% subrounded to subangular fine to medium
i _ ::: ot sand, 20-30% non-plastic fines, damp, loose.
2 425 R - j:: It @ 2.5 feet: color of silty sand turned orange brown.
(G) 100% - - ::: ::: 111 Fines decrease to 10-20%. 3
i I 25 B 3.0-23.7 feet: POORLY GRADED SAND WITH SILT ~
i S (SP-SM), orange brown, 85-90% subrounded to
3 270 - T WL} |l subangular fine sand, 10-156% non-plastic fines,
@ |100% " S | damp, loose. (DREDGE SPOILS)
4 | 600 | 244 |
(SS) [ 100% i =
5 | 95 | 225 [
(SS) | 100% I
6 | 10 225 [ 10gk:
(SS) | 100% i
7 | s0 | 233
(SS) | 100% B 5
8 | 35 | 233 [
(ss) | 100 [ 2
9 | s0 | 223 [
(SS) | 100% R &
| 15.35° =
10 5 4-5-5 30
(ss) | 100% 3 %6 5 I-j’-;.: @ 16.5 feet: first water, cuttings are wet.
- .
11 3 | 323 [
(SS) | 100% i 25
12 | s0 | 332 [ j o8
{SS) | 100% i -
: 20 ME:
REMARKS

1)SS = 2-inch split spoon sampler.

\_EMCON Northwaest, Inc.

2)G =Grab sample. 3)FID =Flame ionzation detector.

0235-007.05.23505.mmm\0.9-21-94...SEELSW

S




LOG OF EXPLORATORY BORING

PROJECT NAME McCALL OIL/GREAT WESTERN CHEMICAL CO. BORING NO. EX-1
LOCATION Portiand, Oregon PAGE 20F 2
DRILLED BY GeoTech Explorations _ REFERENCE ELEV. £
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 25.00°
LOGGED BY Bill Ehorn DATE COMPLETED 9/6/94
i
(SS) | 100% B l @ 22.5-23.0 feet: color changed to gray.
' _ o
§ ;g oe 2-34 | = 23.7-25.0 feet: ELASTIC SILT (MH), medium gray,
(8S) s SO medium plasticity, moist, firm, trace organic
; - 25 \  Matter. (ALLUVIUM) Vs
| - —_ Bottom of boring at 25.0 feet below ground surface.
( L —
l - —
| - -
: i '_ WELL CONSTRUCTION DETAILS:
i — Well was constructed of 2-inch flush threaded
' i - schedule 40 PVC with a 0.010-inch machine
( i - slotted screen. The filter pack consists of washed
B 30— 20x40 Colorado silica sand. The surface seal
i i ) consists of Volclaybentonite chips hydrated with
i ] potable water. The well was completed with a
i ) heavy duty flush mount security casing cemented
i — into place.
. 35 —|
40
REMARKS

1)SS = 2-inch split spoon sampler. 2)G =Grab sample. 3)FID=Flame ionzation detector.

t EMCON Northwest, Inc. 0235-007.05.23506.mmm\0.9-21-94...SEELSW J




LOG OF EXPLORATORY BORING

PROJECT NAME McCALL OIL/GREAT WESTERN CHEMICAL CO.

BORING NO. EX- 2

1)SS = 2-inch split spoon sampler. 2)G=Grab sample. 3)FID =Flame ionzation detector.

t EMCON Northwest, Inc.

0235-007.05.23506.mmm\0.9-21-94...SEELSW

LOCATION Portland, Oregon PAGE 10F 2
DRILLED BY GeoTech Explorations REFERENCE ELEV. x
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 25.50"
LOGGED BY Bill Ehorn DATE COMPLETED 9/6/94
SAMPLE | FID (ppm} | BLOW i OB
RECOVERY gs L |58
3 & a 8
(METHOD) | PERCENT
E 0-0.2 feet: ASPHALT. Vs
1 0 et | 0.2-1.5 feet: SILTY GRAVEL WITH SAND (GM),
(G) | 100% e | . medium brown, 40-50% subangular to angular
2 0 — Lo > 1 fine gravel, 30-40% subrounded to subangular ¢
(G) | 100% t_ o 1:1:] | fine to coarse sand, 10-20% non-plastic fines, '
L n:o ‘\ dmp- (FILL) b}
| e 1.5-25.5 feet: POORLY GRADED SAND WITH SILT ~
3 0 gt o2 (SP-SM), medium gray, 85-90% subrounded to
(G) | 100% | et subangular fine sand, 10-15% non-plastic fines,
2 oo medium dense, damp. (DREDGE SPOILS)
4 | o =
(G) | 100% [ Los
5 0 6-9-9 o
(SS) | 100% ) e
6 60 456 |
(SS) | 100% i ]
7 5 10-8-10 L— @ 10.0 feet: noticeable white quartz sand grains.
(SS) | 100% ]
8 10 6-7-7 @ 11.5 feet: iron oxide staining evident.
(ss) | 100 Z
9 110 | 444 |
(SS) | 100% : ]
10 70 | 457 [ 1
(SS) | 100% [ 4
11 | 105 | 348 [ ¥
(SS) | 100% g o &
12 2 |41011] 185 -1
(SS) | 100% v 3
- ¥ X z @ 18.5 feet: first water, cuttings are wet.
13 | 2600 [12-10-14] 18.56' %
(SS) [ ]
100% 20
REMARKS




5 LOG OF EXPLORATORY BORING 3
Egg;l\l_ir(':gNNAME McCALL OILUGREAT WESTERN CHEMICAL CO. BO(RSIENG NO. EX- 2
Portland, Oregon PA 20F 2
DRILLED BY GeoTech Explorations REFERENCE ELEV. £
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 25.50'
LOGGED BY Bill Ehorn DATE COMPLETED 9/6/94
SAMPLE | FID (ppm) | BLOW | umHoLoeic
woecn comrs | 253 E“ g l2sd otscrermon
'RECOVERY g3 glsz § o S 3
(METHOD) | PERCENT
; 1%
14 | 3000 | 445
(SS) | 100% g
15 | 3050 | 3-1-2 [
(SS) | 100% B @ 22.7-25.5 feet: interbedded elastic silt lenses with
| -3 traces of organic matter.
16 | 4100 | 2-6-7
(SS) | 100% : -
- 25 MEC
[ ol Bottom of boring at 25.5 feet below ground surface.
B = WELL CONSTRUCTION DETAILS:
b T Well was constructed of 2-inch flush threaded
B = schedule 40 PVC with a 0.010-inch machine
7 T slotted screen. The filter pack consists of washed
5 —_— 20x40 Colorado silica sand. The surface seal
- === consists of Volclaybentonite chips hydrated with
— 30— potable water. The well was completed with a
- -— heavy duty flush mount security casing cemented
- — into place.
b 35 i
40
REMARKS

1)SS = 2-inch split spoon sampler. 2)G =Grab sample. 3)FID =Flame ionzation detector.

\ EMCON Northwest, Inc. 0235-007.05.23505.mmm\0.9-21-94... SEELSW

>




LOG OF EXPLORATORY BORING A

PROJECT NAME McCALL OIL/GREAT WESTERN CHEMICAL CO.

BORING NO. EX- 3

LOCATION Portiand, Oregon PAGE 10F 2
DRILLED BY GeoTech Explorations REFERENCE ELEV.
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 26.00'
LOGGED BY Bill Ehorn DATE COMPLETED 9/6/94
SAMPLE FD {ppm) BLOW .
NUMBER counrs | 263 £ g ﬁ 4 g g8 § w:u
RECOVERY g 1B g z & 5] 3
(METHOD) | PERCENT
B e i 0-3.0 feet: SILTY SAND-SANDY SILT (SM/ML),
1 0 — w orange brown, 40-60% subrounded to subangular
{G) | 100% 3 e R fine sand, 40-60% non-plastic fines, dry, loose.
N bl
2 0 - Bl 2!
(G) 100% : . ::, :::t 1 3.0-6.5 feet: SILTY SAND (SM), medium gray,
o X I 75-85% subrounded to subangular fine sand,
i Tk kb 16-25% non-plastic fines, dry, soft. (DREDGE
i i 11t SPOILS)
3 | 0 - I R
G) | 100% i _ FI: 0N 1
I — [ E 652556 POORLY GRADED SAND WITH SILT ™~ ]
4 650 | 875 | SERSEE (SP-SM), dark gray, 90-95% subrounded to
(SS) | 100% [~ “ ] subangular fine sand, 5-10% non-plastic fines,
i : dry, loose. (DREDGE SPOQILS)
5 | 400 | 3-43 [ 11
(SS) |100% i 41
6 |1100 [ 456 [ OWEEE]
(sS) |100% [ H
7 750 | 446 | HiA
(SS) | 100% il B2 R IE
8 | 1050 | 433 [ RS0 L
(8S) | 100% i =23
9 | 700 | 457 | il
(sS) | 100% - S EEET
10 { 750 | 488 [ 17.0¢ =53 EBE
(ss) | 100% [ 1
i X @ 17.0 feet: first water, wet cuttings.
11 | 3000 | 457 [ ¢ -
(sS) | 100% [ 17.05°
12 1040 | 7-4-5 @ 19.0 feet: iron oxide staining evident.
(SS) | 100% i ] -
20
REMARKS

1)88 =2-inch split spoon sampler. 2)G =Grab sample. 3)FID = Flame lonzation detector.

\_LEMCON Northwest. Inc.

0235-007.06,23508.mmm\0.8-21-84...8EELSW J




[: LOG OF EXPLORATORY BORING -

PROJECT NAME McCALL OIL/GREAT WESTERN CHEMICAL CO. BORING NO. EX-3
LOCATION Portiand, Oregon PAGE 20F 2
DRILLED BY GeoTech Explorations REFERENCE ELEV. *
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 26.00°
LOGGED BY Ehorn DATE COMPLETED 9/6/94
SAMPLE FD (ppm) BLOW = UTHOLOGIC
NUMBER counTs ] i ! § sac
o
(METHOD) | PERCENT
B
13 | 3100 | 1-2:2 =
(SS) | 100% |
14 |5500 [ 123 [
(SS) | 100% i =
15 | 4500 | 233 [
(SS) | 100% b 25
E "25.5-26.0 feet: ELASTIC SILT (MH), medium gray, |
i e medium plasticity, firm, trace organic matter,
£ P moist. (ALLUVIUM)
= e Bottom of boring at 26.0 feet below ground surface.
i s WELL CONSTRUCTION DETAILS:
& 30— Well was constructed of 2-inch flush threaded
g 5 schedule 40 PVC with a 0.010-inch machine
slotted screen. The filter pack consists of washed
i R 20x40 Colorado silica sand. The surface seal
B 8 consists of Volclaybentonite chips hydrated with
i =5 potable water. The well was completed with a
— T heavy duty flush mount security casing cemented
i = into place. :
40
REMARKS

1)S8 = 2-inch split spoon sampler. 2)G =Grab sample. 3)FID =Flame ionzation detector.

\_(EMCON Northwest, inc. 0235-007.05.23505.mmm\0.8-21-94...SEELSW i




APPENDIX B

CHAIN-OF-CUSTODY DOCUMENTATION AND
-~ LABORATORY REPORTS




MEMORANDUM

TO: McCall Oil Project File _ DATE: October 18, 1994
0235-007.09 - Task 4

FROM: Lynn Simpson s

RE: Data Validation - September 1994 Soil and Water Sampling
Work Order Numbers K945448 and K945484

EMCON personnel collected six soil samples on September 6, 1994 and six water samples on
September 8, 1994. Samples were submitted to Columbia Analytical Services (CAS) for EPA
Method 8015M (Hydrocarbon Scan). Some water samples were also analyzed for BTEX by
EPA Method 8020 and volatile organic compounds by EPA Method 8240. Data was validated
according to EPA Functional Guidelines.

DATA VALIDATION
* Holding Times - Analytes were performed within holding time criteria.

¢ Blanks - No analytes were detected in the laboratory method blanks, which were
analyzed at the appropriate frequency.

* Surrogate Recoveries - Surrogate recoveries were reported for all appropriate samples.
Recoveries were within acceptance limits.

¢ Overall Assessment - The data are judged to be acceptable for use. No data qualifiers
were assigned.

K/0235-GWC/G7/SEP94-M.018-94/jkt:0
0235-007.09(04) .
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Serviceg:

PORTLAN FFICF

September 15, 1994 Service Request No.: K945448

Jim Maul

EMCON Northwest, Inc.

15055 SW Sequoia Parkway, Suite 140
P.O. Box 231269

Portland, OR 97224

Re: McCall/lGWCC/Project #0235-007.05
Dear Jim:

Enclosed are the results of the sample(s) submitted to our laboratory on September 7, 1994. For
your reference, these analyses have been assigned our service request number K945448.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 239.

Respectfully submitted,
Columbia Analytical Services, Inc.

’W—
Howard Boorse

Project Chemist

HB/rr Page 1 of z

317 South 13th Avenue ¢ P.O.Dox 479 « Kelso. Washington 98626 « Telephone 206/577-7222 » Fox 206/636-1068



2
COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluorocarbon
CFU Colony-Forming Unit ‘
' DEC Department of Environmental Conservation ‘
DEQ Department of Environmental Quality |
DHS Department of Health Services |
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
| GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
| LUFT Leaking Underground Fuel Tank
| MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN . Most Probable Number
MRL " Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring

TPH . Total Petroleum Hydrocarbons

N | 00602




COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: EMCON Northwest Service Request: K945448
Project: McCalVGWCC/#0235-007.05 Date Collected: 9/6/94
Sample Matrix: Soil Date Received: 9/7/94 ‘

Date Extracted: 9/9/94

|
|
Hydrocarbon Scan |
EPA Methods 3550/8015M |
Units: mg/Kg (ppm) |
Dry Weight Basis |
Sample Name: EX1-0994-01 EX1-0994-02 EX2-0994-01
' Lab Code: K945448-001 K945448-002 K945448-003 |
! Date Analyzed: 9/12/94 9/12/94 9/12/94 |
Analyte MRL
Gasoline 10 ND ND ND
! Mineral Spirits 10 ND ND ND
| Jet Fuel - 10 ND ND ND
Kerosene 10 ND ND ND
© Diesel 10 ND ND ND
: Other* 20 321 ND 55
* Quantified using 30-weight motor oil as a standard.

Approved By: W Date: 1/ [ ‘( / 61- Y

S5448HSC.XLS - 8015S0il 9/34/94 Page No.:

000603




Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

Sample Matrix: Soil

Analyte

Gasoline
Mineral Spirits
Jet Fuel
Kerosene
Diesel

Other*

Approved By:

Analytical Report
EMCON Northwest Service Request:
McCall/GWCC/#0235-007.05 Date Collected:
Date Received:
Date Extracted:
Hydrocarbon Scan
EPA Methods 3550/8015M
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: EX2-0994-02 EX3-0994-01
Lab Code: K945448-004 K945448-005
Date Analyzed: 9/13/94 9/13/94
MRL
10 ND ND
10 ND ND
10 ND ND
10 ND ND
10 ND ND
20 ND ND
Quantified using 30-weight motor oil as a standard.

S$5448HSC.XLS - 8015S0il (2) W14/94

K945448
9/6/94
9/7/94
9/9/94

EX3-0994-02
K945448-006
9/13/94

CEEEEE

Page No.:

000604



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K945448
Project: McCall/GWCC/#0235-007.05 Date Collected: 9/6/94
Sample Matrix: Soil Date Received: 9/7/94
Date Extracted: 9/9/94
Hydrocarbon Scan
EPA Methods 3550/8015M
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: Method Blank
Lab Code: K940909-SB
! Date Analyzed: 9/12/94
Analyte MRL
Gasoline 10 ND
i Mineral Spirits 10 ND
., Jet Fuel 10 ND
Kerosene 10 ND
Diesel 10 ND
: Other* 20 ND
. Quantified using 30-weight motor oil as a standard.
Approved By: W Date: 7// (7// 9 ;{

S5448HSC.XLS - 3015S0il (3) W14/94

Page No.:

00G0o



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest Service Request: K945448
Project: McCalVGWCC/#0235-007.05 Date Collected: 9/6/94
Sample Matrix: Soil Date Received: 9/7/94

Date Extracted: 9/9/94

Date Analyzed: 9/12,13/94

Surrogate Recovery Summary
Hydrocarbon Scan

EPA Methods 3550/8015M

Percent Recovery
Sample Name Lab Code o-Terphenyl
EX1-0994-01 K945448-001 80
EX1-0994-02 K945448-002 68
EX2-0994-01 K9454438-003 88
EX2-0994-02 K945448-004 76
EX3-0994-01 K945448-005 84
EX3-0994-02 K945448-006 80
EX1-0994-02 ' K945448-002D 76
EX2-0994-01 K945448-003MS 80
Laboratory Control Sample K940909-SL 79
Method Blank K940909-SB 84

CAS Acceptance Limits: 55-119

Approved By: Lj W Date: 7/ ( Y / g9 ,‘/

SS448HSC.XLS - B01SSURS 9/14/94 Page No.:

00606




PROVECT NAM 1213500792 ANALYSIS REQUESTED
PROJECT MNGR, (1443 *
COMPANY/ADDRESS p N/ /q/cP/‘ﬂl uﬁ?"
1/ .. 21{"72@
SAMPLERS SIGNATUR y
SAMPLE LAB SAMPLE REMARKS
ot L. DATE | TIME LD. MATRIX
—aqy-0( 7/1# /630 <o |
Bl | s
Q-390 I
29Y jo30
297 | (20
30y~ V|13
R TURNAROUND REQUIREMENTS: | REPORTREQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
M __ @ __Sdy| | poieeRepon PO.# quwa“dﬁ"
__ Sandard(~ 1015 wokingdays) |___ 1L mumux’sh B o Shiping
. Provide Verbal Preliminary Results charged as samples) Condion:,
qt/ 00)}0 ___ Provide FAX Preiminary Resuls  |—— 'lmWﬁ, =, )
' RoquestedRepotDse——| v pDubverbie Repot ww FE/SYY
RELINQUISHED BY: SPECIAL INSTRUCTIONS/COMMENTS:
" Sgatus
Prrmd ame
e Fm
Dan/Time Date/Time

L0000

Y. G

Serviceg~

CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM

1317 South 13h Ave. © Kelso, WA 98626 © (206)577-7222, FAX (206) 636-1068

D87 - S R

DISTRIBUTION: WHITE - retum o originator; YELLOW -lab; PINK - retalned by originstor
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September 26, 1994 Service Request No.: K945484

Jim Maul

EMCON Northwest, Inc.

15055 SW Sequoia Parkway, Suite 140
P.O. Box 231269

Portland, OR 97224

Re: McCall/lGWCC/Project #0235-007.05
Dear Jim:

Enclosed are the results of the sample(s) submitted to our laboratory on September 8, 1994. For
your reference, these analyses have been assigned our service request number K945484.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 239.

Respectfully submitted,

Columbia Analytical Services, Inc.

Howard Boorse
Project Chemist

HB/td Page 1of /()

1317 South 13th Avenue * P.O.Box 479 o Kelso, Washington 98626 ¢ Telephone 206/577-7222 * Fax 206/636-10




ASTM
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA

" GC
GC/MS
LUF'i‘
MCL

MDL
MPN
MRL
NA
NAN

'NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

acronist. [/06/09/93

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
American Society for Testing and Materials
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Gas Chromatography
Gas Chromatography/Mass Spectrometry
Leaking Underground Fuel Tank

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

00002




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K945484
Project: McCall/GWCC/#0235-007.05 Date Collected: 9/8/94
Sample Matrix: Water Date Rececived: 9/8/94

Date Extracted: 9/13/94
Hydrocarbon Scan
EPA Methods 3510/8015M
Units: pg/L (ppb)

Sample Name: GWCC-0994-01 GWCC-0994-02 GWCC-0994-04

Lab Code: K945484-001 K945484-002 K945484-004
Date Analyzed: 9/22/94 : 9/22/94 9/22/94
Analyte MRL
Gasoline 50 ND ND ND
Mineral Spirits 50 ND ND ND
Jet Fuel 50 ND ND - ND
Kerosene 50 ND ND ND
Diesel 50 ND ND ND
Other* 200 ND 266 ND
L Quantified using 30-weight motor oil as a standard.
7
: U e

Approved By: m pate:_7/2 elry
3S22/060194

WS4B4HSC.XLS - 8015H20 92394 Page No.:

00003



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Northwest Service Request: K945484
Project: McCall/GWCC/#0235-007.05 Date Collected: 9/8/94
Sample Matrix: Water Date Reccived: 9/8/94

Date Extracted: 9/13/94
Hydrocarbon Scan
EPA Methods 3510/8015M
Units: pg/L (ppb)
Sample Name: GWCC-0994-05 GWCC-0994-06 Method Blank
Lab Code: K945484-005 K945484-006 K940913-WB
Date Analyzed: 9/22/94 9/22/94 9/21/94
Analyte MRL
Gasoline 50 ND ND ND
Mineral Spirits 50 ND ND ND
Jet Fuel 50 ND ND ND
Kerosene 50 ND ND ND
Diesel 50 ND ND ND
Other* 200 ND ND ND
‘ Quantified using 30-weight motor oil as a standard.
Approved By: / Date: ’[/ 20/ 4
3522060194
WS4B4HSC.XLS - 8015H20 (2) %2394 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Northwest Service Request:
Project: McCall/GWCC/#0235-007.05 Date Collected:
Sample Matrix:  Water Date Received:

Date Extracted:

Date Analyzed:

BTEX
EPA Methods 5030/8020
Units: pg/L (ppb)
Analyte: Benzene Toluene Ethylbenzene
Method Reporting Limit: 0.5 1 1
Sample Name Lab Code
GWCC-0994-01 K945484-001 ND ND ND
GWCC-0994-02 K945484-002 ND ND ~ND
GWCC-0994-04 K945484-004 ND ND ND
GWCC-0994-05 K945484-005 ND ND ND
GWCC-0994-06 K945484-006 ND ND ND
Method Blank K940912-WB ND ND ND
A = ks

Approved By: & ¢ cuA Date:
AASD61654

S4B4BTEX.XLS - BTEXS %1494

K945484
9/8/94
9/8/94

NA
9/12,13/94

Total Xylenes
1

33%3%%

Page No.:

0v005



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: ' EMCON Northwest, Inc.

Project: McCall/lGWCC/#0235-007.05

Sample Matrix: Water

Hg/L (ppb)
Sample Name: GWCC- GWCC- Method
0994-02 0994-03 Blank
Lab Code: K945484-002 K945484-003 K945484-MB
Date Analyzed: 09/22/94 09/22/94 09/22/94

Analyte MRL

Chloromethane 10 ND ND ND
Vinyl Chloride 10 ND ND ND
Bromomethane 10 ND ND ND
Chloroethane 10 ND ND ND
Trichlorofluocromethane (Freon 11) 10 ND ND ND
Trichlorotrifluoroethane (Freon 113) 10 ND ND ND
1,1-Dichloroethene 5 7 7 ND
Acetone 100 ND ND ND
Carbon Disulfide 100 ND ND ND.
Methylene Chloride 5 ND ND ND
trans-1,2-Dichloroethene 5 ND ND ND
cis-1,2-Dichloroethene 5 ND ND ND
2-Butanone {MEK) 100 ND ND ND
1,1-Dichloroethane 5 ND ND ND
Chloroform 5 ND ND ND
1.1,1-Trichloroethane (TCA) 5 180 170 ND
Carbon Tetrachloride 5 ND ND ND
Benzene 5 ND ND ND
1,2-Dichloroethane 5 ND ND ND
Vinyl Acetate 50 ND ND ND
Trichloroethene {TCE) 5 160 150 ND
1,2-Dichloropropane 5 ND ND ND
Bromodichloromethane 5 ND ND ND
2-Chloroethyl Vinyl Ether 10 ND ND ND
trans-1,3-Dichloropropene 5 ND ND ND
2-Hexanone 50 ND ND ND
4-Methyl-2-pentanone (MIBK) 50 ND ND ND
Toluene 5 ND ND ND
cis-1,3-Dichloropropene 5 ND ND ND
1,1,2-Trichloroethane 5 ND ND ND
Tetrachloroethene (PCE) 5 *650 620 ND
Dibromochioromethane 5 ND ND ND
Chlorobenzene 5 ND ND ND
Ethylbenzene 5 ND ND ND
Styrene 5 ND ND ND
Total Xylenes 5 ND ND ND
Bromoform 5 NO ND ND
1,1,2,2-Tetrachloroethane 5 ND ND ND
1.3-Dichlorobenzene 5 ND ND ND
1,4-Dichlorobenzene 5 ND ND ND
1,2-Dichlorobenzene 5 ND ND ND
a Result is from the analysis of a diluted sample, performed on September 23, 1994. Dilution

Approved by

Volatile Organic Compounds

EPA Method 8240

factor: 5 time
A A A

Date Received:
Work Order No.: K945484

Date ‘?/261{15‘

09/08/94

009

i
|
|
66



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Northwest Service Request: K945484
Project: McCall/GWCC/#0235-007.05 Date Collected: 9/8/94
Sample Matrix: Water Date Received: 9/8/94
Date Extracted: 9/13/94
Date Analyzed: 9/21,22/94
Surrogate Recovery Summary
Hydrocarbon Scan
EPA Methods 3510/8015M
Percent Recovery
Sample Name Lab Code o-Terphenyl
GWCC-0994-01 K945484-001 80
GWCC-0994-02 K945484-002 80
GWCC-0994-04 K945484-004 80
GWCC-0994-05 ; K945484-005 81
GWCC-0994-06 K945484-006 75
Method Blank K940913-WB 83

CAS Acceptance Limits:  46-120

Approved By: / (| e A Date: 7/76/‘?1(/

SURIX/062994
W34B4HSC.XLS - 801 SSURW 972394 Page No.:

Falalal o
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Northwest
Project: McCalVGWCC/#0235-007.05
Sample Matrix: Water

Surrogate Recovery Summary
BTEX
EPA Methods 5030/8020

Sample Name Lab Code
GWCC-0994-01 K945484-001
GWCC-0994-02 K945484-002
GWCC-0994-04 K945484-004
GWCC-0994-05 K945484-005
GWCC-0994-06 K945484-006
Method Blank K940912-WB

Service Request:
Date Collected:
Date Received

Date Extracted
Date Analyzed:

K945484
9/8/94
9/8/94

NA
9/12,13/94

Percent Recovery
4-Bromofluorobenzene

100

104
101
100
100

CAS Acceptance Limits: 70-122

&

SUR 062994
S4B4BTEX.XLS - BTEXSUR %1494

Date: 22 'Zﬁ ét

Page No.:

06008



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Northwest, Inc. Date Received: 09/08/94
Project: McCall/GWCC/#0235-007.05 Date Analyzed:  09/22/94
Sample Matrix: Water ‘ Work Order No.: K945484

Surrogate Recovery Summary
Volatile Organic Compounds
EPA Method 8240

Sample Name Lab Code Percent Recovery

1,2-Dichloroethane - D, Toluene - D,

Method Blank K945484-MB 99 104
GWCC-0994-02 K945484-002 100 103
GWCC-0994-3 K945484-003 102 99

EPA Acceptance Criteria 76-114 88-110

‘WM____
Approved by /

Date 7/? 9/? Y

4-Bromofluorobenzene

95
95
96

86-115

00009
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APPENDIX C

FIELD SAMPLING DATA SHEETS



Northwest, Inc.

@_zmcon

¥ DupleE >4

Field Sampling Data

15055 SW

iola Parkway, Suite 140 ® Portland, OR 97224
Office (503) 624-7200 ® FAX (503) 620-7658

A

/4 Well or Surface Site N E S I
LOCATION/ADDRE: 7 Ve Sample Designat — = T
PROJECT NAME £ 1 2725 28725 pare, B

CUENTICONTACT Mt / Weather__ /Conn 4

HYDROLOGY MEASUREMENTS:
Elevalion

%

o =
te, Time " Method Used (M-Scope Number or O
5 a p 3 51_ s 7um r or Other)

WELL EVACUATION:

Gallong, Pore Volumes Method Used nse Meth Date, Ti
K4 e e _ A5 Bl 9/gh(" S50
? Surface Water Flow Speed Measurement Method Date, Time
SAMPLING:
]f Depth Field
; Date, Volume  Container Taken  Fillered  Preseva  iced e ol
; Sample Time Method (mi) Type (teet) (yes,no) ive (yes.no) Method
ASHM . _Glass 100 A“él %/_. Non-Phosphatic
: C. Jd 3x%p lojas. | A e =E oo
TR f e Distilled H20
i e rinse
FIELD WATER QUALITY TESTS:
Pore Vol. ,wl-aém e S 99(
Nuu‘ber ﬁ"53 COMoctivg }’gr:p(, B ‘,' {
- iR . 21772 (& . -7
T U35 e BT T 4T

: NOTES:

Z:s,sccl Dclpﬂ 2 U s Al S Sasars = 42
F/m"t‘lﬂjs //7/‘0(}«—-47”: e
ljrjailpﬁ'w : .\/,L.Lt\/ 2 N MC‘-A// océp

Lote for Zaryo (/h/y ; fold —o99Y =03 /65O
wée -] =l sl R =& ay
Hw—| [).30 oB0ob |Mw-Y [6.3S 075‘7’[77‘”1/-—] - [2ys o%1Yy
Mo~ 6. 1Y 2%l | pt-S 209y oy [TMW'—-z.—/’).LgLoga?

10 ;:;/iﬁ % Slonalucc:M 7; y/ﬁ\ TE

SEA-400-01

Total ¥ of Bottles:




@ gmcon
u Northwest, Inc. Field Sampling Data

15055 SW Sequoia Parkway, Suite 140 ® Portland, OR 97224
Office (503) 624-7200 ® FAX (503) 620-7658

'4 Well or Surface Slte Nu
LOCATION/ADORE Ve Sample Designa %L%i
CLIENT/CONTACT Weather L2

HYDROLOGY MEASUREMENTS:

(N 01 Elevation te, Time Method Used (M-Scope N;ambe or Other)
355 Sl g2S =X jemes

WELL EVACUATION:

Gq;l?)« F'or_o3 Vfo_h_.omes Melt'u-:d Used . inse Met:7m j /8 A[:late Tlmel / )

Surface Water Flow Speed Measuremen! Method Date, Time
SAMPLING:
Depth Field
Sample:
Dale Volume Container Taken Filtered Preserva- Iced Cleaning

H20 rinse

sample (mi) T (teet) (yes,no) ive (yes.no) Method
) o 4% : 100 %’ . Y. [NonPhosphatic
: .

@. ﬁgﬁ % 3xXYe. detergent wash

MeOH rinse
Distilled H20
rinse

FIELD WATER QUALITY TESTS: .
Pore Vol. /»‘d;éwl °c e‘;_;&!& 74/
Nuﬂ‘bu pH ﬁ gy o & ' o
T ) : 2 ; .o
3 A . . 7 'j 73-7?— ) X+
NOTES:

2.9€

(¢

Z asoed D‘pr W.b— g Sl=",, 00 3 oilh3
FZ Ms P/‘oJ-—«cj’ /t/p

/
Drjaﬁﬁ & icory Vt/)L S, h"l,* (%l“"/ ACA"

Total ¥ ol Botiles: LI Signat

l 4 SEA-400-01




(aag) EMCON ¥ Dot
Northwest, Inc. > Field Sampling Data

15055 SW Sequoia Parkway, Suite 140 @ Portland, OR 97224
Office (503) 624-7200 ® FAX (503) 620-7658

Ex-3

,4 Waell or Surface Site Num|
Locmow;\oone§ #% %‘f SlmeDoslonal% % ??#
PROJECT NAME 1 PT25 20725 pae v
CLIENTICONTACT

HYDROLOGY MEASUREMENTS:

{Nearest .01 1t) Elevation Date, Time Method Used (M-Scope N;meel‘ or Other)
7.9L y o7 ST )RS
WELL EVACUATION: s
Gallops Pore Volumes Method Used se Me Date, Tim
3 Y= _pers penpp. B 9/shi 13D
Surface Water Flow Speed Measurement Method Date, Time
SAMPLING: g .
Depth Field Fair
Date, Volume  Container Taken  Filtered  Preseva-  Iced Cleaning
Sample Time Method (mi) Type (teet) (yes,no) ive (yes.no) Method
b~ b Y L ez QZ"’5 A;o | v Non-Phosphalic
220 ; 3IxYo 5 y 2 i detergent wash
% . ; : : i H20 rinse
—_— . . . MeOH rinse
— _“g— J Distilled H20
rinse
\
FIELD WATER QUALITY TES‘I’S. >
Pore Vol. %‘44 99(
Nu v p ty P
"\"' 13' ﬁ" o
_ .0
R - F .2

NOTES:

Z 255ed D‘,Pﬂ 2 B0 WSS et W p. fe3 = 2.9%
Floot-ing pfoJJ M

Dr)&’lp?l' Pt 9//9[#/ y &/wJ %FMM P
_LQ?QLEE;L 4@& —027Y — 3

Lo 0‘4)\/
TAKI‘C Al - L cl/‘w—> a/5¢~(_ = t.‘a&’//‘l [,(/,,ﬂ//
ffﬁ;r{ o ol el (//’\,\-' ’/3 /b//j 0% ﬂw..( et - wl Farh L_J;/

2 - ol /Mv%

SEA-400-01

Total ¥ ol Boltles:



@ £mcon

Northwest, Inc. Field Sampling Data

15055 SW Sequoia Parkway, Suite 140 ® Portland, OR 97224
Office (503) 624-7200 @ FAX (503) 620-7658

’4 Well or Surtace Site Numper E x U
LOCATION/ADDRE (% Sample Designatipn =
PROJECT NAME dg gﬁ ; 2 PZZB 00725 Date, Time zf. /gi-l : 076%

CLIENTICONTACT Qi ’iﬁ»“r Weather

HYDROLOGY MEASUREMENTS: ' =
(Nearest 0} i) Elevation te, Time Method Used {M-Scope Number or Other)
/A 245 574/ ST /smey

WELL EVACUATION:
g;ll?rz 7_, Pore3 v_?_n—;mos Metl.t?d Used 'alnse Meth7 q /8 hcl;ate Tge9 3 o :

Surface Water Flow Speed Measurement Method Date, Time
SAMPLING:
Depth Field Sample:
Dale, Volume Container Taken Fillered Preserva- iced CIea:inb
Sample Time Method (mi) T; (feet) (yes,no) ive (yes.no) Method
2S5 72 Gleass é& } /V Non-Phosphalic
XYoo delergent wash
220 3xYe, _fltzs_é_ —— T WY I e
_— . MeOH rinse
bt < L0 — Distilled H20
rinse
FIELD WATER QUALITY TESTS:

Pore Vol. /n‘d;ém T"c é,_;‘.‘l& e /

Tam 5T %
’ - & B . ————

R 2 > L 18- 3.5

Zissecl Depth 73,9 —Jb.8b = 1-0YX 2 /3 T LIS
F/wuvLms p/‘oc]vd’ /LO

Dr;cnp?L ez Very r-—-gﬁ; 1E At )(44./' odor

é«:b@«?‘&i all Q cord . melers

Total # ol Bottles: L/ Signature: &/;/ ,?/// V‘—‘L e

SEA- 400 o1
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CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM

w1 R/}

PAGE, /

1317 South 13 Ave. Kobo.wbagszs (206) 577-7222, FAX (206) 636-1068 or_L
PROJECT M/ch UL, O23500 .05 ANALYSIS REQUESTED
proskcr war__ L[l
COMPANY/ADDRESS, Lfga/ A g & &
»—1«::’4 el 4 e g s ig f
L 200
SAMPLERS SIGNATURE A 7ﬂ_ el éz/ s g 55 5’
et - £ 1 953/ 2 /85
i DATE WATR & “; i5 ; G2, '
P Ty =l /'73,0 Hao 14
L usd -5 —~02 o765 i
WA -OFFY -0 ol =
UL 27742 Jjce i/
i -25Y -5 1120 Y
A =50 =7 Y
ZrpiBlat |- | = Fae:
B I z
/. NQ ' RECEIVED 8Y: TURNAROUND REQUIREMENTS: | REPORTREQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
/. K:"//?i Z RS L 8000 it e Shioing WC_ AL
! 7/ Chord o o Sandar(- 1015 wokgday) | L. Fapon (ckaes DUPNS, 38 Shiping .
;,; I”"(’CJ/ 2 il __ ProweVetel Pty fests | coanedssinpied) | Conatn,
reloy | ™= P P [ S
Dan/Time Daw/Tme Roquested Report Ole | |v.CLP Deverable Repon kb o
RELINQUISHED BY: RECEVED BY SPECIAL INSTRUCTIONS/COMMENTS:
" Sigrature ~ Sonatwe
Printed Name ~Prinmd Name
= =
Date/Time Datw/Time
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APPENDIX D

AQUIFER TEST DATA AND CALCULATIONS



0.01

McCall Oil/Great Western Chemical Company
EX-2
Hvorslev Analysis
H/Ho vs Time

Time (min)




McCall Oil/Great Western Chemical Company

EX-2
Bouwer and Rice Analysis
Yt vs Time
10
Yo —=13Z
g | \. .
= W
Wiz OV .%
| =
\ B ™
\ ia " mmyg oy awm
0'1 —= t’—iﬂ + t " — {
0 1 2 3 4 5 6 | 8 9 10

Time (min)



EX-2
Rising Head Test
SE1000C
Environmental Logger
09/29 12:02
Unit# 01674 Telst 1
INPUT 1: Level (l? TOC
Reference 0.000
Linearity 0.050
Scale factor 9.950
Offset 0.010
Delay mSEC 510.000
Step 0 09/28 12:48:44
Elapsed Time INPUT 1 Hvorslev :
0 0.003 Corrected Bouwer and Rice «
0.0033 3.796 Time HMo Time Yt i
0.0066 5.52 0 1 Of 5.52
0.01 2.583 0.0034| 0.467935 0.0034 2.583
0.0133 1.82 0.0067| 0.32971 0.0067 1.82
0.0166 1.861 0.01} 0.337138 0.01 1.861
0.02 1.88 0.0134]| 0.34058 0.0134 1.88
0.0233 1.883 0.0167| 0.341123 0.0167 1.883
0.0266 1.886 0.02| 0.341667 0.02 1.886
0.03 1.886 0.0234| 0.341667 0.0234 1.886
0.0333 1.883 0.0267| 0.341123 0.0267 1.883
0.0366 1.883 0.03] 0.341123 0.03 1.883] .
0.04 1.88 0.0334] 0.34058 0.0334 1.88] "
0.0433 1.877 0.0367| 0.340036 0.0367 1.877
0.0466 1.874 0.04{ 0.339493 0.04 1.874
0.05 1.87 0.0434| 0.338768 0.0434 1.87
0.0533 1.867 0.0467| 0.338225 0.0467 1.867
0.0566 1.864 0.05| 0.337681 0.05 1.864
0.06 1.861 0.0534| 0.337138 0.0534 1.861
0.0633 1.858 0.0567{ 0.336594 0.0567 1.858
0.0666 1.855 0.06|/ 0.336051 0.06 1.855
0.07 1.852 0.0634{ 0.335507 0.0634 1.852
0.0733 1.848 0.0667| 0.334783 0.0667 1.848
0.0766 1.845 0.07| 0.334239 0.07 1.845
0.08 1.839 0.0734] 0.333152 0.0734 1.839
0.0833 1.836 0.0767| 0.332609 0.0767 1.836
0.0866 1.833 0.08| 0.332065 0.08 1.833
0.09 1.83 0.0834| 0.331522 0.0834 1.83
- 0.0933 1.827 0.0867| 0.330978 0.0867 1.827
0.0966 1.823 0.09{ 0.330254 0.09 1.823

Page 1



REX2.XLS

0.1 1.817 0.0934] 0.329167 0.0934 1.817
0.1033 1.814 0.0967| 0.328623 0.0967 1.814

0.1066 1.811 0.1 0.32808 0.1 1.811

0.11 1.808 0.1034] 0.327536 0.1034 1.808

0.1133 1.805 0.1067| 0.326993 0.1067 1.805

0.1166 1.801 0.11] 0.326268 0.11 1.801

0.12 1.798 0.1134| 0.325725 0.1134 1.798

0.1233 1.792 0.1167| 0.324638 0.1167 1.792

0.1266 1.788 0.12| 0.324094 0.12 1.789

0.13 1.786 0.1234] 0.323551 0.1234 1.786

0.1333 1.783 0.1267| 0.323007 0.1267 1.783

0.1366 1.779 0.13| 0.322283 0.13 1.779

0.14 1.773 0.1334] 0.321196 0.1334 1.773

0.1433 1.77 0.1367| 0.320652 0.1367 1.77

0.1466 1.767 0.14| 0.320109 0.14 1.767

0.15 1.764 0.1434] 0.319565 0.1434 1.764

0.1533 1.761 0.1467| 0.319022 0.1467 1.761

0.1566 1.757 0.15] 0.318297 0.15 1.757

0.16 1.754 0.1534| 0.317754 0.1534 1.754

0.1633 1.751 0.1567| 0.31721 0.1567 1.751

: 0.1666 1.745 0.16/ 0.316123 0.16 1.745
0.17 1.742 0.1634 0.31558 0.1634 1.742
: 0.1733 1.739 0.1667| 0.315036 0.1667 1.739
0.1766 1.736 0.17| 0.314493 0.17 1.736

0.18 1.732 0.1734] 0.313768 0.1734 1.732

0.1833 1.729 0.1767| 0.313225 0.1767 1.729

0.1866 1.726 0.18] 0.312681 0.18 1.726

0.19 1.723 0.1834| 0.312138 0.1834 1.723

0.1933 L 0.1867] 0.311594 0.1867 122

0.1966 1.717 0.19] 0.311051 0.19 1.717

; 0.2 1.714 0.1934| 0.310507 0.1934 1.714

: 0.2033 1.71 0.1967| 0.309783 0.1967 1.71
0.2066 1.707 0.2]| 0.309239 0.2 1.707

0.21 1.704 0.2034| 0.308696 0.2034 1.704

0.2133 1.701 0.2067| 0.308152 0.2067 1.701

0.2166 1.698 0.21] 0.307609 0.21 1.698

0.22 1.698 0.2134] 0.307609 0.2134 1.698

0.2233 1.695 0.2167] 0.307065 0.2167 1.695

0.2266 1.692 0.22| 0.306522 0.22 1.692

0.23 1.688 0.2234] 0.305797 0.2234 1.688

0.2333 1.685 0.2267] 0.305254 0.2267 1.685

0.2366 1.682 0.23] 0.30471 0.23 1.682

0.24 1.679 0.2334| 0.304167 0.2334 1.679

0.2433 1.676 0.2367| 0.303623 0.2367 1.676

0.2466 1.673 0.24] 0.30308 0.24 1.673

0.25 1.67 0.2434| 0.302536 0.2434 1.67

0.2533 1.666 0.2467] 0.301812 0.2467 1.666

0.2566 1.666 0.25| 0.301812 0.25 1.666

0.26 1.663 0.2534] 0.301268 0.2534 1.663

" Page 2




REX2.XLS

0.2633 1.66 0.2567| 0.300725 0.2567 1.66
0.2666 1.657 0.26| 0.300181 0.26 1.657
0.27 1.654 0.2634| 0.299638 0.2634 1.654
0.2733 1.651 0.2667| 0.299094 0.2667 1.651
0.2766 1.648 0.27] 0.298551 0.27 1.648
0.28 1.645 0.2734| 0.298007 0.2734 1.645
0.2833 1.641 0.2767( 0.297283 0.2767 1.641
0.2866 1.641 0.28] 0.297283 0.28 1.641
0.29 1.638 0.2834| 0.296739 0.2834 1.638
0.2933 1.635 0.2867] 0.296196 0.2867 1.635
0.2966 1.632 0.29]| 0.295652 0.29 1.632
0.3 1.629 0.2934| 0.295109 0.2934 1.629
0.3033 1.626 0.2967] 0.294565 0.2967 1.626
0.3066 1.626 0.3| 0.294565 0.3 1.626
0.31 1.623 0.3034] 0.294022 0.3034 1.623
0.3133 1.619 0.3067| 0.293297 0.3067 1.619
0.3166 1.616 0.31] 0.292754| 0.31 1.616
0.32 1.613 0.3134| 0.29221 0.3134 1.613
0.3233 1.61 0.3167| 0.291667 0.3167 1.61
0.3266 1.61 0.32| 0.291667 0.32 1.61
0.33 1.607 0.3234| 0.291123 0.3234 1.607
0.3333 1.604 0.3267| 0.29058 0.3267 1.604
0.35 1.591 0.3434| 0.288225 0.3434 1.591
0.3666 1.579 0.36{ 0.286051 0.36 1.579
0.3833 1.566 0.3767| 0.283696 0.3767 1.566
0.4 1.55 0.3934| 0.280797 0.3934 1.55
0.4166 1.5638 0.41| 0.278623 0.41 1.538
0.4333 1.525 0.4267| 0.276268 0.4267 1.525
0.45 1.513 0.4434| 0.274094 0.4434 1.513
0.4666 1.5 0.46| 0.271739 0.46 1.5
0.4833 1.488 0.4767| 0.269565 0.4767 1.488
0.5 1.478 0.4934| 0.267754 0.4934 1.478
0.5166 1.466 0.51| 0.26558 0.51 1.466
0.5333 1.456 0.5267| 0.263768 0.5267 1.456
0.55 1.444 0.5434| 0.261594 0.5434 1.444
0.5666 1.434 0.56| 0.259783 0.56 1.434
0.5833 1.425 0.5767| 0.258152 0.5767 1.425
0.6 1.412 0.5934| 0.255797 0.5934 1.412
0.6166 1.403 0.61{ 0.254167 0.61 1.403
0.6333 1.393 0.6267| 0.252355 0.6267 1.393
0.65 1.384 0.6434| 0.250725 0.6434 1.384
0.6666 1.375 0.66| 0.249094 0.66 1.375
0.6833 1.365 0.6767| 0.247283 0.6767 1.365
0.7 1.359 0.6934| 0.246196 0.6934 1.359
0.7166 1.35 0.71] 0.244565 0.71 1.35
0.7333 1.34 0.7267| 0.242754 0.7267 1.34
0.75 1.331 0.7434| 0.241123 0.7434 1.331
0.7666 1.321 0.76] 0.239312 0.76 1.321
0.7833 1.315 0.7767] 0.238225 0.7767 1.315
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76 0.7934] 0.236594 0.7934] __ 1.306
5 0.81] 0.234783 0.81] _ 1.296
N 0.8267] 0.233152 0.8267|  1.287
73 0.8434] 0.231341 0.8434]  1.277
8 0.86] 0.22971 0.86]  1.268
8 0.8767| 0.227899 0.8767| __ 1.258
3 0.8934] 0.226812 0.8934]  1.252
B 0.91] 0.225181 0.91]  1.243
=T 0.9267| 0.224094 0.9267]  1.237
7 0.9434] 0.222283 0.9434]  1.227
‘A 0.96] 0.221196 0.96]  1.221
5 0.9767] 0.220109 0.9767| _ 1.215
5 0.9934| 0.218297 0.9934]  1.205
3 1.1934] 0.205254 1.1934] _ 1.133
6 1.3934] 0.196739 1.3934] _ 1.086
o 1.5934] 0.188768 1.5934] _ 1.042
{001 1.7934( 0.181341 1.7934] __ 1.001
3 1.9934[ 0.174457 1.9934] _ 0.963
3 2.1934] 0.168297 2.1934] __ 0.929
s 2.3934] 0.161957 2.3934] _ 0.894
2.5934] 0.156341 2.5934] _ 0.863

2.7934] 0.150725 2.7934] _ 0.832

: 2.9934] 0.145471 2.9934]  0.803

; 3.1934| 0.140399 3.1934] __ 0.775

5 3.3934] 0.13587 3.3934 0.75
3 3.5934] 0.131341 3.5934] _ 0.725
2 3.7934 0.127355 3.7934] _ 0.703

1 3.9934] 0.12337 3.9934]  0.681
3 4.1934] 0.119384 4.1934] _ 0.659
o4 4.3934] 0.115942 4.3934 0.64
18 4.5934] 0.111957 45934 0.618
3 4.7934] 0.108514 4.7934] 0599
B 4.9934] 0.105072 4.9934 0.58
5D 5.1934] 0.101812 5.1934] __ 0.562
"3 5.3934| 0.098913 5.3934] _ 0.546
7 5.5934] 0.095471 5.5934]  0.527
1 5.7934] 0.092572 5.7934] _ 0.511
5 5.9934| 0.089855 5.9934]  0.496
.8 6.1934] 0.086957 6.1934 0.48
31 6.3934] 0.083514 6.3934] _ 0.461
‘9 6.5934] 0.079529 6.5934|  0.439
it 6.7934] 0.075543 6.7934] _ 0.417
235 6.9934] 0.071558 6.9934] _ 0.395
3 7.1934] 0.067572 7.1934] __ 0.373
ja 7.3934] 0.06413 7.3934] _ 0.354
.6 7.5934] 0.06087 7.5934] _ 0.336
2 7.7934] 0.057971 7.7934 0.32
3 7.9934] 0.055072 7.9934] _ 0.304
= 8.1934] 0.052899 8.1934] __ 0.292
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8.4 0.279 8.3934| 0.050543 8.3934 0.279
8.6 0.27 8.5934| 0.048913 8.5934 0.27
8.8 0.26 8.7934| 0.047101 8.7934 0.26
9 0.254 8.9934| 0.046014 8.9934 0.254
9.2 0.248 9.1934| 0.044928 9.1934 0.248
9.4 0.241 9.3934| 0.043659 9.3934 0.241
9.6 0.238 9.5934| 0.043116 9.5934 0.238
9.8 0.235 9.7934| 0.042572 9.7934 0.235
10 0.232 9.9934| 0.042029 9.9934 0.232

END
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EmCon Northwest, Inc.

15055 SW Sequoia Parkway « Suite 140 - Portiand, Oregon 97224 - (503) 624-7200 - Fax (503) 620-7658

April 5, 1994
Project 0234-003.01

Mr. Lee R. Zimmerli

Great Western Chemical Company
808 S.W. 15th Avenue

Portland, Oregon 97205

Re: Preliminary Assessment Reports
Dear Lee:

Enclosed are two (2) copies of the final "Preliminary Assessment of McCall Oil &
Chemical Corporation and Great Western Chemical Company, NW Front Avenue
Properties, Portland, Oregon, ESCI #134" report for you to submit to the Oregon
Department of Environmental Quality. The additional copies for McCall Oil and
Chemical Corporation (McCall) and Great Western Chemical Company (GWCC), and
Bogle & Gates will be delivered by the end of this week or early next week.

We appreciate the opportunity to assist McCall and GWCC with this project. Pl&se call
me if you have qumons or require further assxstancc

Sincerely,

EMCON Northwest, Inc.

James J. Maul, R.G.
Vice President and

Supervising Hydrogeologist

P/MCC/RI/LEE-CL.405-94/DP:0
0234-003.01
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